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(54) LIQUID CRYSTAL INJECTION PORT SEALING MATERIAL AND LIQUID CRYSTAL DISPLAY CELL 

(5 7) Abstract: 

PURPOSE: To provide the liquid crystal injection port sealing 
material which has excellent workability and productivity at the time 
of producing the liquid crystal display cell, does not generate 
unequal colors in a liquid crystal, substantially prevents the 
adhesion of dust and stains on a hardened surface and has good 
adhesiveness and durability and the liquid crystal display cell. 
CONSTITUTION: The liquid crystal injection port sealing material of 
photosetting type is obtd. by mixing polythiol (trimethylol propane 
tris-p-mercapto propionate, etc.), polyene (trial lylisocyanurate, etc.) 
and a photopolymn. initiator (benzophenone, etc.). A functional or 
non-functional urethane compd. is mixed therewith in some cases. 
Two sheets of transparent glass substrates 1 with electrodes are 
disposed to face each other apart a prescribed spacing and the 
circumference thereof is sealed by a sealing body 5 made of an 
epoxy resin to form a cell. A liquid crystal 8 is injected from a liquid 
crystal injection port 6 provided in a part thereof into the cell and 
this liquid crystal injection port is sealed by the sealing material 7. 
This sealing material 7 is irradiated with UV rays and is thereby 
cured to seal the injection port, by which the liquid crystal display 
cell 9 is produced. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Liquid crystal inlet encapsulant which consists of the Pori thiol compounds which have two or more thiol 
groups in 1 molecule, a polyene compound which has two or more carbon-carbon double bonds in 1 molecule, and a 
photopolymerization initiator. 

[Claim 2] Liquid crystal inlet encapsulant which consists of the Pori thiol compounds which have two or more thiol 
groups in 1 molecule, the polyene compound which has two or more carbon-carbon double bonds in 1 molecule, an 
urethane compound, and a photopolymerization initiator. 

[Claim 3] The liquid crystal display eel which comes to close the liquid crystal inlet of a eel where liquid crystal was 
poured in with liquid crystal inlet encapsulant according to claim 1 or 2. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal display eel which used the liquid crystal inlet 

encapsulant of a photo-curing mold, and this. 

[0002] 

[Description of the Prior Art] A liquid crystal display eel sets two transparence substrates with an electrode, makes 
predetermined spacing counter, seals that perimeter with a suitable seal object, forms a eel, pours in liquid crystal 
into a eel from the liquid crystal inlet established in that part, closes this liquid crystal inlet using encapsulant, and is 
produced. 

[0003] As encapsulant of a liquid crystal inlet, the acrylic resin liquid of 1 liquid type, or a 2 liquid type hardenability 
epoxy resin liquid and a photo-curing mold is used widely (for example, refer to JP,3-17625,A and JP,2-235026,A). 
[0004] 

[Problem(s) to be Solved by the Invention] However, at an elevated temperature, 1 liquid type hardenability epoxy 
resin liquid carries out long duration (for example, 150 degree-Cx 1 hour) heating, and is stiffened, and rf it is ****, 
**, especially productivity are inferior in it. 

[0005] 2 liquid type hardenability epoxy resin liquid must be used in fixed time amount, after taking time and effort 
and mixing, although base resin and a curing agent are mixed, and it is inferior in especially workability. 
[0006] An interaction with the liquid crystal of the closure section circumference is strong, and pollutes liquid 
crystal, and especially the hardenability epoxy resin liquid using an amine system curing agent produces an irregular 
color. 

[0007] Although the acrylic resin liquid of a photo-curing mold is excellent in workability or productivity, an 
interaction with the liquid crystal of the closure section circumference is strong, liquid crystal is polluted, an 
irregular color is produced, moreover, surface hardenability is bad, adhesiveness remains in a hardening front face, 
and dust and dirt tend to adhere to a front face. 

[0008] It is in offering the liquid crystal inlet encapsulant with which this invention solves the above-mentioned 
problem, and the 1 st object has good workability and productivity at the time of producing a liquid crystal display eel 
with encapsulant, and it is moreover hard to produce an irregular color in liquid crystal, and neither dust nor dirt can 
adhere to a hardening front face easily, and a liquid crystal display cel. 

[0009] In addition to the above-mentioned engine performance, even if the 2nd object is used by the harsh 
environment, it is to offer the liquid crystal inlet encapsulant and the liquid crystal display eel which show a good 
adhesive property and endurance. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the liquid crystal inlet encapsulant 
of this invention contains the Pori thiol compounds which have two or more thiol groups in 1 molecule, the polyene 
compound which has two or more carbon-carbon double bonds in 1 molecule, and a photopolymerization initiator, 
and contains an urethane compound still more preferably. 

[0011] Moreover, as for the liquid crystal display eel of this invention, it comes to close the liquid crystal inlet of a 

eel where liquid crystal was poured in with the above-mentioned liquid crystal inlet encapsulant 

[0012] The Pori thiol compounds used for this invention are the polyfunctional things which have two or more thiol 

groups in 1 molecule, and the ester of a mercapto carboxylic acid and polyhydric alcohol, aliphatic series, aromatic 

series Pori thiols, etc. are mentioned. Especially, the ester of a mercapto carboxylic acid and polyhydric alcohol is 

suitable. 

[0013] In the example of the ester of a mercapto carboxylic acid and polyhydric alcohol, there are thioglycolic acid, 
alpha-mercaptopropionic acid, beta-mercaptopropionic acid, etc. as a mercapto carboxylic acid. As polyhydric 
alcohol, there are ethylene glycol, propylene glycol, 1 ,4-butanediol, 1 ,6-hexanediol, a glycerol, trimethylol propane, 
pentaerythritol, a sorbitol, etc. 

[0014] In the example of aliphatic series and aromatic series Pori thiols, there are ethane dithiol, propane dithiol, 
hexamethylene dithiol, deca methylene dithiol, tolylene -2, 4— dithiol, xylylene dithiol, etc. 

[0015] The polyene compound used for this invention is the polyfunctional thing which has two or more carbon- 
carbon double bonds in 1 molecule, and the ester of an allyl alcohol derivative, an acrylic acid, and polyhydric 
alcohol, other urethane bitter taste lieds, a divinylbenzene, etc. are mentioned. 

[0016] In the example of an allyl alcohol derivative, there are triallyl isocyanurate, a triaryl SHIANU rate, diallyl 
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maleate, a diary! horse mackerel peat diallyl phthalate, triallyl trimellitate, tetra-allyl compound pyromellitate, 
glycerol diaryl ether, trimethylol propane diaryl ether, pentaerythritol, diary! ether, etc. 

[0017] In the example of the ester of an acrylic acid and polyhydric alcohol, there are ethylene glycol, propylene 
glycol, 1 ,4-butanediol, 1 ,6-hexanediol, a glycerol, trimethylol propane, pentaerythritol, a sorbitol, etc. as polyhydric 
alcohol. 

[0018] Triallyl isocyanurate or a triaryl SHIANU rate is suitable especially among such polyene compounds. 
[0019] Moreover, as an urethane compound used for this invention, into 1 molecule, the monofunctional nature or 
the polyfunctional thing which has one or more carbon-carbon double bonds is desirable, and univalent [ of the 
reactant of the poly isocyanate and ethylene nature unsaturated alcohol the poly isocyanate and ethylene nature 
unsaturated alcohol, and saturation ] or a reactant with polyhydric alcohol is mentioned. 

[0020] The urethane compound of the monofunctional nature which has one carbon-carbon double bond is suitable 
at a point with little contraction after hardening in 1 molecule which univalent [ of the poly isocyanate, ethylene 
nature unsaturated alcohol, and saturation ] or polyhydric alcohol is made to react, and is obtained especially. 
[0021] As an urethane compound, the urethane compound of non-functionality besides the above-mentioned 
monofunctional nature or a polyfunctional urethane compound is also usable. As such an urethane compound, 
univalent [ of the poly isocyanate and saturation ] or a reactant with polyhydric alcohol is mentioned. 
[0022] In the example of the poly isocyanate, there are tolylene diisocyanate, xylylene diisocyanate, hexamethylene 
di-isocyanate, isophorone diisocyanate, diphenylmethane -4, - diisocyanate, dicyclohexyl methane -4, 4*4'- 
diisocyanate, etc. 

[0023] In the example of ethylene nature unsaturated alcohol, there are 2-hydroxyethyl (meta) acrylate, 2- 
hydroxypropyl (meta) acrylate, 2-hydroxy butyl (meta) acrylate, 2-hydroxy octyl (meta) acrylate, etc. 
[0024] In univalent [ of saturation ], or the example of polyhydric alcohol, there are ethanol, propanol, a butanol, an 
octanol, ethylene glycol, propylene glycol, 1 ,4-butanediol, 1,6-hexanediol, a glycerol, trimethylol propane, 
pentaerythritol, a sorbitol, etc. 

[0025] Moreover, generally as a photopolymerization initiator, benzoin ether compounds, such as aromatic series 
carbonyl compounds, such as a benzophenone, acetophenone, benzaldehyde, p-amino benzophenone, p, and p'- 
dimethylamino benzophenone, benzoin methyl ether, benzoin ethyl ether, benzoin iso-propyl ether, and benzoin butyl 
ether, are used. 

[0026] In addition, diazo compound [, such as azo system compounds, such as - azobisisobutyronitril, and 
diazoaminobenzene, ] and 2 and 2 '4, 4'-diazido stilbene-p-phenylene bis-azide can also be used. 
[0027] In this invention, as for the compounding ratio of the above-mentioned Pori thiol compounds and a polyene 
compound, it is desirable to blend so that the thiol group of the Pori thiol compounds and the carbon-carbon double 
bond of a polyene compound may be set to 2:1-1:2 by the mole ratio, and its 1:1 neighborhoods are the optimal at 
especially a mole ratio. 

[0028] Moreover, when the urethane compound which has a carbon-carbon double bond is blended, it is desirable to 
blend so that the thiol group of the Pori thiol compounds and the carbon-carbon double bond of the sum total of a 
polyene compound and an urethane compound may be set to 2:1-1:2 by the mole ratio, and the 1:1 neighborhoods 
are the optimal at especially a mole ratio. 

[0029] In this case, an urethane compound is preferably blended in the range of the 50 - 1 50 weight section below 
the 500 weight sections to a total of 100 weight sections of the Pori thiol compounds and a polyene compound. 
[0030] Moreover, generally a photopolymerization initiator is preferably blended in 0.05 - 5% of the weight of the 
range 0.0001 to 10% of the weight to the total quantity of the total quantity of the aforementioned Pori thiol 
compounds and a polyene compound or this, and an urethane compound. 

[0031] In addition, to the above-mentioned photoresist constituent, various kinds of compounding agents usually 
used, such as adhesive amelioration agents, such as an organosilicon compound, an anti-oxidant, polymerization 
inhibitor, a bulking agent, a coloring agent, a CHIKISOSOTOROPI agent, a hardening accelerator, a plasticizer, and a 
surfactant, may be added if needed. 

[0032] In this way, the liquid crystal inlet encapsulant of this invention is prepared. The following approaches are 
adopted in order to produce a liquid crystal display eel using the liquid crystal inlet encapsulant of this invention. 
[0033] First, set two transparence plates (an inorganic glass plate or plastic sheet) with transparent electrodes, 
such as an ITO (mixture of indium oxide and tin oxide) thin film, through suitable spacers (spherical particle of textile 
glass yarn or a resin system etc.), and spacing is made to counter, it leaves the inlet of liquid crystal, the seal of the 
perimeter is carried out with suitable seal objects (an epoxy resin, polyimide resin, etc.), and a eel is formed. 
[0034] Next, after pouring in liquid crystal into a eel from a liquid crystal inlet, above-mentioned liquid crystal inlet 
encapsulant closes a liquid crystal inlet activity light is irradiated at this, encapsulant is stiffened, this closes a liquid 
crystal inlet, and a liquid crystal display eel is produced. 

[0035] Although a nematic liquid crystal, especially the nematic liquid crystal which has a forward dielectric constant 
anisotropy are generally used as liquid crystal, cholesteric liquid crystal and SUMECHIKKU liquid crystal can also be 
used. 

[0036] As an activity light, the ultraviolet rays by extra-high voltage, high voltage, the low-pressure mercury-vapor 
lamp, and the metal halide lamp are used, for example. By the exposure of such a light, the liquid crystal inlet 
encapsulant with which the liquid crystal inlet was filled up carries out a polymerization promptly, and hardens. 
[0037] 

[Function] The liquid crystal inlet encapsulant of this invention only irradiates light the above-mentioned Pori thiol 
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compounds and an above-mentioned polyene compound carry out the addition polymerization of it, is hardened in a 
short time for several minutes from several seconds, and closes a liquid crystal inlet good. 

[0038] The mixture of the Pori thiol compounds and a polyene compound is used as adhesives etc., and stiffening 
this by ultraviolet rays is known. However, when this is used for a special application like liquid crystal inlet 
encapsulant, it is not known at all that there is the following remarkable work. 

[0039] This encapsulant has good compatibility with liquid crystal, and shows a good adhesive property even in the 
field which got wet with liquid crystal. Moreover, to liquid crystal, with a proper polarity, while this encapsulant has 
good compatibility, it has neither reactivity with a liquid crystal molecule, nor an interaction, does not produce the 
irregular color by contamination of liquid crystal, or it does not disturb the orientation of a liquid crystal molecule. 
[0040] Moreover, as for this encapsulant, a polymerization is not checked by oxygen, but rather, as for oxygen, a 
polymerization is promoted and surface hardening is promoted, or [ furthermore, / that this urethane compound will 
participate in a reaction if the above-mentioned urethane compound contains in this encapsulant ] — or it is only 
mixed and the adhesive property of a hardened material and endurance improve by that urethane bond. 
[0041] 

[Example] Hereafter, the example and the example of a comparison of this invention are shown. 
The example 1 triallyl-isocyanurate 38.5 weight section, the trimethylol propane tri s-beta-m ere a pto propionate 61.5 
weight section, and the benzophenone 2.3 weight section were mixed so that it might become uniform liquid, and 
liquid crystal inlet encapsulant was prepared. 

[0042] On the other hand, set the transparence inorganic glass plate 1 of two sheets which vapor-deposited the 
transparent electrode (ITO thin film) 2 as shown in a sectional view to drawing 1 through the spacer of the spherical 
particle of a resin system, and fixed spacing was made to counter it, it left the liquid crystal inlet 6, the seal of the 
perimeter was carried out with the seal object 5 made of an epoxy resin, and the eel was formed. In addition, 3 is 
the orientation film and 4 is a polarizing plate. 

[0043] After pouring in a nematic liquid crystal 8 into a eel from the liquid crystal inlet 6, the aforementioned liquid 
crystal inlet encapsulant 7 closes the liquid crystal inlet 6, and they are 20 mW/cm2 to this. The mercury-vapor 
lamp (ultraviolet rays) was irradiated for 150 seconds, encapsulant was stiffened, the liquid crystal inlet was closed, 
and the liquid crystal display eel was produced. 

[0044] About this liquid crystal display eel, the irregular color produced in the liquid crystal of the closure section 
circumference was observed visually, and liquid crystal stain resistance was evaluated in four steps, O (there is no 
irregular color), O (there is an irregular color faintly), ** (there are a little irregular colors), and xO (there is an 
irregular color considerably). 

[0045] Moreover, about the liquid crystal display eel, finger touch of the adhesiveness on the front face of a 
hardened material of the closure section was carried out, and hard. facing nature was evaluated in four steps, O 
(there is no adhesiveness), O (it is faintly adhesive), ** (there is a part of adhesiveness), and x (it is considerably 
adhesive). 

[0046] Moreover, the liquid crystal display eel was left under 60 degree-Cx95%RH high-humidity /temperature for 
500 hours, the existence of the wrinkling-like air bubbles produced in the hardened material of the closure section 
was observed visually, and endurance was evaluated in four steps, O (there are no air bubbles), O (there are air 
bubbles faintly), ** (there are a little air bubbles), and-x (air bubbles become in **). The above result is collectively 
shown in a table 1 . 

[0047] Taught the example 2 tolylene-diisocyanate 174 weight section to the separable beaker, heated at 50 
degrees C, it is dropped at it, 2-hydroxypropyl acrylate 1 30 weight applying it to this for about 1 hour, and made it 
react to it, and it is dropped at it, ethanol 46 weight applying it to this for about 30 minutes, it was made to react to 
it, and the urethane compound which has one carbon-carbon double bond in 1 molecule was compounded. 
[0048] This urethane compound 90 weight section, the triallyl isocyanurate 38.5 weight section, the trimethylol 
propane tris-beta-mercaptopropionate 95 weight section, and the benzophenone 2.3 weight section were mixed so 
that it might become uniform liquid, and liquid crystal inlet encapsulant was prepared. 

[0049] It carried out like the example 1 except having used this liquid crystal inlet encapsulant The result is 
collectively shown in a table 1 . 

[0050] The example of comparison 1 hydroxyethyl acrylate 15 weight section, the ISOBO nil acrylate 50 weight 
section, urethane acrylate (art resin UN-1000PEP: Neagari industrial company make), and the benzophenone 2.3 
weight section were mixed so that it might become uniform liquid, and liquid crystal inlet encapsulant was prepared. 
[0051] Using this liquid crystal inlet encapsulant and 20 mW/cm2 It carried out like the example 1 except having 
irradiated the mercury-vapor lamp (ultraviolet rays) for 300 seconds. The result is collectively shown in a table 1. 
[0052] 
[A table 1] 
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[0053] 

[Effect of the Invention] Since the Pori thiol compounds with which the liquid crystal inlet encapsulant of this 
invention has two or more thiol groups, in 1 molecule as above-mentioned, the polyene compound which has two or 
more carbon-carbon double bonds in 1 molecule, and a photopolymerization initiator are contained, workability and 
productivity are good, hardening is quick at a 1 liquid type, and an adhesive property is [ moreover it is hard to 
produce an irregular color in liquid crystal after hardening, and neither dust nor dirt can adhere to a hardening front 
face easily, and ] also good. When an urethane compound contains in the above-mentioned constituent especially, 
even if used by the harsh environment, a good adhesive property and endurance are shown. 

[0054] So, the liquid crystal optical eel which closed the liquid crystal inlet of a eel where liquid crystal was poured 
in using above liquid crystal inlet and was produced has reliable quality, and it can be suitably used for it 

as a display panel of alphabetic characters, such as a business machine, home electronics, and an automobile 
instrument, or a notation. 
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[0031] jfcds, ±9s.<Dytmikm&&ma±, &xtc 

[0 0 3 2] ^5bT. CO»W<Dttfta£AP*tJh*JdS 
[0 0 3 3] jfci\ I TO (iWWy^^AJlVSftS 

[0 0 3 4] &tc x «iB^AP**feir/W^ciR**ftA 

[0035] «*ttm — 

[0 0 3 6] Uttt, ®ii5JEs ffiJE, 
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[0 0 3 7] 
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AtMco X 5 ft»»ftJBi£fc:«JB UfcNMc, yk<D& 5 ft® 
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Stir. tfb*H*tt«-fr*rflHl**, SSOiKfbsme 

[00 4 1] 

.WRbfco 

[0 04 2] — E9 1 ^»SH"X?^t- «fc 5 3n« 

[0 0 4 3] *fti£AP B^fe-fe/V'rt^^y^Sta 
8 $rSAttt, «*ttAP 6 Sr«TE^«*ftAP#± 

»j7-CSr, w*U£2 OmW/crn 2 tK«*T «T 
1 5 0»flMtLT#Jh*fc«{tS-S\ *attAPSr#Jh 

[0 0 4 4] r(D« a 0 s^/T-t;WcoV>T, #flklWBi2G> 



[0 0 4 5] ^S^ir/Mcov^, #fJh«B<o« 
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[0 0 4 6] ^ x ISS^t;^ 6 0tX9 5%R 

HK«as«Tte5oowiBj»u m±ti<ognt«s\^± 
ftv>) , o (»;?&^«d^c*>a) , a mj&#dn*h 

S) , x («J&^36S^ftOfc5) <0 4 Kff -C»^te©W 

[0 0 4 7] j»j2 

h y is-^isJ yi/T*— hi 7 4MMB4r-fe^5:/A'tf 

:/p bVi-T ^ D I/- h 1 3 0£fig&£r#$j 1 fiplBdMtrjB 
TLtBS**, r.ttlC=n*/— /U4 6m«5«rtt3 0 

[o o 4 8] r<£>^ u#isit&Vo9 ofi^aj^. hyr 

h y *-/3 -*jx»$yp h^n fcf^— h 9 5 
KSSBfc, ^/7x/y2. 3m*S5£$r. *9— ft« 

[0 0 4 9] rott*SEAP»jl:»ISr«[fflbfcri:K^ 

bh^j 1 1 mmzftozi 0 ^o^m^r^ £ #>-cse 1 \c 

[0 0 5 0] JtKWl 

7wr^ y h 5 omsfpi:, 9^y7^.y^-b 

(T- h l/^UN- 1 0 0 0 P E P : «_bX^thM) 

i:, ^/7xyy2. 3*«SfcSrJe— ft«fcftSJ; 

[0 0 5 1] £^«AaAP*tJfc#JSrttffl-rsrfc, R 
t^2 0 mW/cm 2 tK^*T Ir3 0 0®fflMl>tc 

i ic^-r 0 

[0 0 5 2] 
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